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Chapter 1: lntroduction and outline of Íhe Íhesis.
Several studies are performed in a population of elderly people with lower limb
amputations in the north of the Netherlands. Changes in patterns of reasons for
amputations are shown over time. The majority of amputations are caused by
vascular occlusive diseases with or without diabetes mellitus.
We established the following questions:
1. Does the registration of lower limb amputation surgery, as performed by the
Stichting Informatievoorzieningen Gezondheidszorg SIG (Dutch Healthcare
Information) give reliable information as far as the north of the Netherlands
is concerned? What is the reason for amputation? (Chapter 2).
2. What are the results of chnical rehabilitation treatment of lower limb
amputee patients in the north of the Netherlands? (Chapter 3).
3. Which scales for measuring mobility of lower limb amputee patients are the
most extensive and frequently used in recent literature? (Chapter 4).
4. Do lower limb amputee patients use their prostheses in the first year after
discharge from the rehabilitation centre? (Chapter 5).
5. Does the use of lower limb prostheses provide the lower limb amputee
patients with ADL independence in terms of transfer, walking and going to
the toilet (Chapter 5).
6. What are the technical changes to lower limb prostheses in the first year after
clinical rehabilitation treatment? (Chapter 6).
Chapter 2.1: Epidemiology of lower limb amputations in the north of the
N eth e rl a n d s : Aeti ol ogy, d i s ch a rg e d e sti n ation a n d p rosth eti c
use.
In this chapter an overview is given of all lower limb amputations performed in
the three northem provinces of the Netherlands in 199l-1992. National data in the
Netherlands only show the number and level of amputation operations, sex' age
and average hospital stay. There is little knowledge about the cause of
amputation, discharge destination and follow-up of the amputees. The assembled
data from all local hospitals in the north of the Netherlands were compared with
the existing information of the National Medical Register (NMR) over the same
period. All local hospitals participated in the study. By 415 patients 4'73lower
limb amputations were performed from transpelvic to transmetatarsal evel. We
found that of all amputations, 94%o were performed because of vascular
pathology, 37o because of trauma, and30Á because of oncology reasons.
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Of these amputations 35%o were at TF level, l2%o at KD level and 47o/o atTT
Ievel. The actual number of amputations exceeded the registered number of
amputations by 9%. Especially at KD level, more amputations were performed
than stated in the NMR records. (56 observed towards 40 registered in the NMR).
The actual number of lower limb amputations is * 60% higher than national
published data. The re-amputation rate is about 17,5%o in our area and is in line
with previous results. After surgery, an aÍificial limb was provided to 48% of the
amputees. Incidence rates of lower limb amputations in the Netherlands are l8 -
20 / 100,000 over the last l2 years. These numbers are lower than in other west-
European countries. However, with the increase in vascular surgical activities
these countries show a decline in amputation incidence towards Dutch figures.
Chapter 2.2: Demographics of the population of lower limb amputation
patients in the Netherlands.
In chapter 2.2 more information is given about the registration process by the
SIG. Nation-wide incidence of lower limb amputations from 1982-1991 are given
and discussed. We found a constant incidence number in the Netherlands in an
elderly population. In the last 15 years, the percentage ofpeople over 65 years of
age is increasedby 22%o. With a constant incidence number of amputations in the
population, we conclude that there is an age-related decrease of lower limb
amputations in the last 15 years in the Netherlands. Influences from vascular
surgery, diabetes control and healthcare costs are discussed.
Chapter 3: Clinical rehabilitation of the amputee. A retrospective study.
In chapter 3, a retrospective study is presented to determine the rehabilitation
outcome of lower limb amputee patients after clinical rehabilitation.
Most amputees are transferred home or to a nursing home before prosthetic
fitting.
Approximately 15% of all amputees are admitted to a rehabilitation centre.
All patients were admitted from the regional hospitals as stated in chapter 2. In
the years 1987- 1991 I 83 amputee patients were admitted for clinical
rehabilitation. Three groups of amputee patients were identified due to the re ason
for amputation. The vascular group (N:132), mean age 67 years, mean admission
time 119 days. This group had 85% prosthetic fitting.
The oncology group (N:15), mean age 55 years, mean admission time 77 days,
with 60% prosthetic fitting. The traumatic amputee group (N:14), mean age
4lyears, mean stay 134 days and 100% prosthetic fitting.
22 patients were amputated bilateral and assessed separately.
Rehabilitation treatment in the postoperative phase includes stump formation,
prosthetic training with a temporary prosthesis. In the rehabilitation phase:
appliance and training with their first lower lirnb prosthesis.
The most important reasons for not fitting a prosthesis were oncological
metastases, stumpproblems and woundhealing problems.
After rehabilitation, 86% of all patients could be discharged home. These results
are more favourable than those seen in orevious studies.
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Chapter 4: Mobility of people with lower limb amputaÍions; Sca/es and
q uestio n n ai res : a revi ew.
In chapter 4 a literafure review is presented to compare the available mobility
scales for lower limb amputees.
About 80% of the people with lower limb amputations are over 60 years of age.
They have more or less co-morbidity in vascular, respiratory and neurological
disease.
The key to independence for this group is their walking ability and to move rn
and around their homes. Many measurement scales and questionnaires are
available. They differ in methods and range of measurement. An overview of
these instruments gives information about the used mobility scales.
A literature search was carried out by a computerized search of biomedical
literature including Medline and Embase. The included studies were published
between 1978 and 1998. The following keywords were included: amputation,
artificial limbs, prosthesis, lower limb, activities of daily living, and mobility.
35 studies met the inclusion criteria and were used for evaluation. 19 of the
studies had a measurement of separate levels of mobility comparable to each
other. l6 studies used ordinal and ratio scales without separate levels of mobility.
The widest range in measurement was found in the scale from walking with
prosthesis without a walking aid towards totally confined to bed.
The Stanmore Harold Wood mobility scale was published most frequently.
None of the 35 studies presented give a continuous scale of mobility. As shown,
mobility can hardly be assessed on a scale. Several authors did extensive research
but they all measure only some aspects of mobility. Therefore, we conclude that
there is no consensus of measurement of mobility of lower limb amputees.
Ghapter 5: Elderly people with a lower limb amputation: Do they use
their prostheses?
In this study, we focus on the prosthetic use by the elderly lower limb amputee
after discharge from the rehabilitation centre. In extensive literature reviews,
there is little information about the prosthetic use and ADL independence after
rehabilitation treatment. Therefore, we started a prospective cohort sfudy with a
group of lower limb amputees.
The following questions were formulated:
1. Do elderly lower limb amputees use their lower limb prostheses after clinical
rehabilitation?
2. Does prosthetic use influence ADL activities I year after clinical
rehabilitation?
We included the following patients all over 60 years of age: Unilateral lower limb
amputees at Transfemoral (TF), Kneedisarticulation (KD) and Transtibial (TT)
level. Over a period of 2 t/, years 40 unilateral lower limb amputees were
included in the study. There was a follow-up of one year with three assessments:
At discharge and during home visits 6 months and one year after discharge.
A Questionnaire, a Structured observation, a Barthel score and a Walking Ability
Index, were applied each visit.
summary - 1l I
After one year 34140 (85%) of the group were still alive. Of those alive, 32134
(94%) used their prosthesis daily. We saw a decline in the Barthelindex from 95.3
to 88.5 in the studied period. The group with WAI scores 1-4 had significantly
better Barthel scores than WAI scores 5 and 6. We also found that mobility of KD
and TT amputees is significantly better than mobility of TF amputees. We
conclude that a group of elderly unilateral lower limb amputees use their lower
limb prostheses daily after clinical rehabilitation. This has major influence on
their ADL activities enabling them to be independent in their own environment.
Chapter 6: A study of technical changes of lower limb prostheses a,?er
initialfitting.
In this study, we were interested in the technical changes of the lower limb
prostheses, in the first year after initial fitting. In a prospective study, we included
39 patients: six transfemoral (TF), five kneedisarticulation (KD) and 28
transtibial (TT) amputees. They were fifted with a prosthesis and had a follow up
of 1 year.
The average age of the amputees was 69.4 years (Range: 60-91) .
After one year, the 33 survivors used their artificial limb for ambulating in and
around their homes. Stump, skin and fitting problems were the major causes
preventing the patients from daily prosthetic use. Both TF and TT prostheses
needed many changes of sockets due to volume changes of the stumps. The KD
prostheses needed the least number of prosthetic alterations.
On average, the prosthetist was visited 8 times in the first year. The prosthetist
was visited several times for inspection of the prosthesis and for advice, even
when there was no report of problems. In the TT group nine amputees changed
from conventional to PTB prostheses, due to improved physical capabilities and
better management of the prostheses. The average costs of using a prosthesis up
to one year after initial fitting is about $ 5500 (range $1600 - $11200).
Prosthetic rehabilitation is a team effort and needs a well-organised system of
follow up and technical evaluation.
Chapter 7: General discussion and conclusíons.
Elderly people with a lower limb amputation are subject of this thesis. The group
is predominantly over 60 years of age, has multiple organ problems and is limited
in mobility in and around their homes. The major goal is to achieve independence
in self-care and self-esteem. The authors showed that 94%o of all lower limb
amputations are due to vascular pathology with or without diabetes mellitus.
The registration of amputation surgery in the Netherlands is incomplete despite
all efforts made. In the last 15 years, we see an overall incidence of lower limb
amputations of 20: 100,000 in the general population. The level of amputation is
more distal since more than 50oÁ of the amputations are at KD, TT or foot level.
Of all these patients, about 50% actually receive a lower limb prosthesis.
A well-experienced surgeon in amputation surgery is preferable to have the best
postoperative results, whereby a close co-operation with a specialist in
rehabilitation medicine is needed to have eood rehabilitation results.
























































clinical rehabilitation is given to about r5%o of theamputees in the north of theNetherlands. 84% of these patients are provided with a prosth"ri, uiJ gox orthem could be discharged home. This is in correspondence ,uia p."ui*s studies.After review of the literature, there is no adequate instrument available inmeasuring mobility of lower limb amputeer. Th" *"ur*ement system shouldhave a wide range of measurement with enough detail to measure individual
changes over time. This scale needs to be devËroped. contirrrro,r, ,e-!rt utio'ofactivities might be a better solution to measure mobility of lower tirrru u-put""r.As we found in the prospective group study of all ,u*íuo., q+Z useà t reprostheses daily after one year. It was found in this elderly g.o"i p"op[ au, u,KD and rr level there was a similar level of walking auiíiti. rrrls'ffiests thatamputation at TF level should be avoided if possible.
Daily use of a prosthesis needs aÍechnicalyïetable prosthesis with enoughcomfort during activities..A regular inspection and check 
"rtrr" fi"rÀ"ri, i,absolutely necessary to give thè artifrciàl hmb user safety and reliability in dailyprosthetic use. Rehabilitation of people with an amputation is teamwork. Therehabilitation team of paramedics anà technicians works under supervision andresponsibility of the specialist in rehabilitation medicine.
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